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A. .. CYCLIC SILOXANE (GAS) 

B. .. UNSATURATED HYDROCARBON GROUP 

C. .. STRAIGHT-CHAIN SILOXANE (GAS) 

D. . ADDITION POLYMERIZATION 

E. .. CO POLYMERIZED ORGANIC SILOXANE 

Accordingly, such a copolymer film has a composition changing in the direction 
formed by embedding a copper film thereinto. 



(57) Abstract: An insulating organic 
polymer film suitable for an interiayer 
dielectric film, which separates a 
multilayer copper interconnect of a 
semiconductor device, having an excellent 
mechanical strength and adhesion at the 
interface with an inorganic dielectric 
film lying as a lower or upper layer 
and a low effective relative dielectric 
constant as the entire film. An organic 
siloxane copolymer film is produced by 
polymerizing a cyclic siloziane and a 
straight-chain siloxane, which are used 
as raw materials, by plasma excitation. 
The organic siloxane copolymer film has a 
film composition principally formed of the 
straight-chain siloxane component at the 
interface with an inorganic dielectric film, 
thereby constituting a dense interfacial 
layer having a film property of excellent 
adhesion. The organic siloxane copolymer 
film has therein a layer containing a 
cycle siloxyane component where voids 
surrounded by a cyclic siloxne skeleton 
are and present and a straight-chain 
siloxane component and has a network 
structure with a relatively reduced density 
of film thickness, and a multilayer interconnect is 
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\ J. ^ I / 

C=C Si-O^Si — - c=c 



j/ I I- I i ^ 

H CH 3 CH 3 H 



H 



Wt*a d4)] 




<t^S (14) : ->*^5 1 ;i/> 7 7x^>?f-;u->o^iT-> 

*2(7)*«S/n+lf>i:L/TliJfflpI*&S'J<7>-^J8i:L/T. ^n*tJ->iIi£ll*!CO 
•>'J n^^c^ttfaftfl:****^^^^^*. Tte-fiss: d 5) Testis 
awwt/t^us/D+if^. Tia-jfts (i6) •c**nsjt»^*>U3> 
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(15)] 



R' 



nv 



R'lb ^ R ' 



2b 



Si-O— Si R ' 

I I 

^ 11*2* 



21V 



-«a (is) aiH% y 

it, R' 1 IV, R' 21V, R' lb, R' 2a, RVla, RVlb, 

r' 2vn m^mm. 7xz;n»*v»tt**sab, n«, 2a-h©g&£ 
sr. 

HBSC (16)] 
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r R* 



9 



R' 



nv 



Si -0 — Si 



.R' 



6 



21V 



I 



(16) : Mfl^fc'^vD^+f^ 
it*, R' 11V, R ' 21V, R' lb. R' 2a, RVla, RVlb, R 
V2a, RV2b, tt^bTK^S, ^x^S*-&t,i«7K^^L, nfi. lkLh 

(17) T^^n^f-juj^^yii^vp^it^, Tffi-flssc (is) -c* 

CH8SC (17)] 
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R' 



13V 



R' 



\ 



12V 



R' 



uv 



R' lb R'2b 

i -O-h Si— 



T 



6 



oc 



/R'z3V 



\ 



n 



R' 



R' 



21V 



22V 



SC*. R' 11V, R' 12V. R* 13V. RVU, RVlb, R ' lb. 
R* 2 a, R* 2 b, R' 2 1V. R' 2 2V. R' 2 3V(t 7i 

C-«K (18)] 



R' 



R' 



l3V 



\ 
/ 



12V 



I 

R' 



I 

Si-O- 



Sl- 



av 



6 

/ \ 

A 



n 



/ 

R 21V 



R' 



23V 



R' 



22V 



(18) : f-JHI«yt'-Jk>P^> 
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R' 1 IV. R' 12V. R' 13V. RV1 a. RVlb, R' lb, 
R* 2a. RVla, RVlb, R' 2 1V. R* 2 2V. R' 2 3V«^fc*?it 

SSfctt, a^«vD^if>*#fet-r^m2coW^vn+1t> ; tyT-fci5^ 

t>«k<, 0H;ttf» TIB-fi$a (19) HjKT*/'<>'/v'7P7x> • t/fcf-JP 

(2 0) ^Tt*X^>yv^n7x>^vP+tf 
>, TIB— J9$a (2 1) c^t*Xver.;Pi(i*^^5 L ;^>y->^o7x>v'a+ 

HttSS (19)] 



R' 11V, R ' 12V. R' 13V. R' la. R ' lb, R' 2a. 
[-HR5* (2 0) ] 




WO 2004/008517 PCT/JP2003/008989 

35 



R' 



la n 



B-'2b' 
/ 

r 




-(Sit (2 0) : b*X^>yv?o7x>i^->D*-tJ-> 

5£t, R' la. R' lb, R' 2a, R' 2bfl #Hfc*3tg, 7x-;Pg. 



C-flSS (2 1)3 
R'l3V 



\ 
/ 



oc- 



2V 



R' 



uv 



V 



Si-O- 

I 



CH, 



/R'zJV 



Si 



n 



1 R . 



R' 



21V 



22V 



HR« (2 1): t*Xv?h*-;^i«^5 1 ;i/^> , /vi7D^T>^DW> 
iW. R* 11V. R' 12V. R' 13V, R' 2 1V, R' 22V, R' 2 
3V(1 #tffc*at£, 7x-;l/S*<5WizK*££U nti, 1 £U:<Z>g&£3t?\ 

(2i) T^$n, »oiiLftn = ioe^s?t;-;niJa^^ju^ 

>V^7n7x>vD*lJ->©-0!£LT, (2 2) OfcfXtf-JU • ~7^> 

'/>7P-7» • ->**3MU- it^ (2 3) OfX/^JUt:-^ • v 

HM« (22) ] 
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H 



\ 



Q 



CH 3 



c=c 



H 



c=c 



i-O-Si 



\ 



/ 



l 

H 




H 



H 



CH 3 



(2 3) ] 



ffc^a (2 3) : tf*;WI/fcf^ • v^> 4 /->*p:7x> • v*5MP • 
i*->UQ;LT, EIS^i/D^>&#«&(t:'r-5m2C0^va^-y-> : EyT--^^^ 
T. ttJo«fcKJ6K:Wfa*iiHb#**tt. TIBft« (2 4) {c^-rfc'-J^> > / 
v^ayT->«ljg-e*oTfe«i:<. -w^lt. ±j$<DiS: (i) ic^Tt*xe-;u 

^> 1 /->^D^f> ■ f h7^f;k>D^tX SSICtt. THafls*^ (2 5) IC 
Effc*^ (2 6) l:ita'<>7yayf> • y^fh7A-f Hn^P** 
Hfc« (24)] 
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H 



CP 



Hfc« (1) ] 

\ II / H 

C=C Si-O-Si C=C 

Mt« (2 5) ] 

H H CH 3 w 
\ I I / H 
y C=C S KO -S i C=C 

> 

Wb3*3C (26)] 

H H H H 
,C=C Si-O-Si C=C 



ft^a (2 6) : t'X^> , /yayf> • yt'^f h7/W h'Dya W 
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gh 2 =ch-) . x^-;us (hchc-) , j'^Dyf-;^, ^>^*>^a7 

» 2 ©*«*>□*•»*■>£ /t-©#T* mWfc*su*-*y\ tVTvmm* 

*^>©**»*sp|ffl-r*^i: , b , T?*a. 

»3©£«W::i5^Ttt. 3&#s/D*1f>£#fc£TaSl©*«^o=HJ->£: 
LT. {t*S (8) 0fh5^W^-fh7/WFD-^afh7->n+ 
tf> (TVTMCTS) (««'>D*1f>t#*i:r*»S©*»^D*U-> 
tUt, fl#£ (1) 0t*X^>7yO^f > • yk'^fh7/fJk>n^it> 
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(8) ©TVTMCTS (^S 3 4 6) tt, ^ofh7yD+t> 

ffc^S (l) ©BCBDVS (^HFS 3 9 0) tt. Sil«'>n^it> (- 
s i -o-s i -) #»±, fr5/U=i>«***fc, tfM£^ligft*&fa^{fc* 
iliL/t, fc:~l/>g (-CH=CH-) «titlC^>V'>^n^-r-;VS*^'& 

VTMCTSiBCBDVSfcSfl*!:^*. ^nbSr^^jg-S-L^ii-C. C 

-> □ >T& * T V T M C T S =E J t E$iltt-> □ >T * 5 B C B D 

R11V=H, R12V = H, R13V=H, Rla = CH 3> R21V = H, R 
22V = H, R23V = H. R2a=CH 3 . R31V = H, R32V=H, R3 
3V = H, R3a = CH 3> R41V = H, R42V = H, R43V = H, R4a 
= CH 3 T&5. TfcfeS. He ^7X7«t»CfiJW^-«f O*Si:J:0' * 

>Vi>i?n7f->mm<Di£&<kizm^ <2)'fc:*3n*«k3>MllB*Sc 
L£5/£P7r>g8B<h, t'-;US (CH 2 =CH-) fl^at (3) UST* 
»©^tt!0m*R«ffi ->^Dll»J«iia*^l>T, TVTMCTSiBCBDV 
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sua. *»">o+*>*«'ft*ttii©^j«jfla©«T7»o» a«wfc7?XT» 

*Rttfc:/?XTftSfc#5. a«S'D*tf>£B»R^n*i*->£©a£EJSlc 
£«ffl §£&©$& *©H©a««->n+U->fflS©ai«»«S5tT. 09 14. 

#•^0** >#a^#K©»j*ia©«T* o » a^wftX7XT®sKi#5 . 

»*^D*1f>i:ll«l«^D**>t©a^KJ«fcJ:*lilB«ia©»j«. -£©&<0 
MM* -> o^>ffiS©-^7C«jft^««lii^^*^"r^ia , T?* 
ffef. ^7X7Ta^WKSttft*tl*fiBfi[Tf ©#SP*^KJg*«ilff « 1 1 t> 

Sa- 7 h *£J&©tf:iU>g (-CH=CH-) jWMELT*0. S»J© 

BCBDVSit. ICBCBD'VSary h4»©K-U>S (-CH=CH-) fC 

5. 08lC^T=k5K. aUittS'O+^TftSBCBDVSi-y h 

«a©»*fi*fcfiHLT. ssfc«*«*jfia«*Aatt«. *-©&> S^tfX* 

!C^*n5BCBDVS©JtWS&iCK^t. H9t5?T±5C, BCBDVS 
ii7 M8S©a^fil6tCfiHLT. *6ft*»M©»«ajfi*<*ASn<5. 
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m s vtmmwf&-$tiT& o , m&%* + ics-atn* bcbdvs <Ditmz& ex. 

^ftgl©^^ TVTMCTSt/^-^tBCBDVS^E/^-^iOt 
JH&i&i&ifcKft?? LT£ 0 . jggtt v □^it>^SBCBDVS <y 

sst^t^sis/n^-y-^a^^oj^s^s^ffl^T, TVTMC 

TSiBCBDVSt ©#JDS-&£f£:£MTt# 6 ft £ . a *it > t it® -> 
T-£»«fl«&TSE*iflST?©$H**>a£*©SEfr &Stf»C. kto+t©* 

mm&zmiii-rzz z. &rz> zomtmw&ifc&'gz 8«, e« 

^-CroJgm^^jh-r^BMT, k-^UPjfc«tJCcSn*35«, *•©©«****•©**&» 
«K»A6nat>©£-f &5^f*. inlfcifift£IE*ara©fflM£«HK 

£©»&£{*, EWftBftM^tifc^fBttiO^-^-t. 
fc*J:3Etfl)0»k-*3*IH»T*. /\*;i/74 5£ r^j tU tt'J 
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7#*{I«&EW4 0±0**U7#* (He) 2 6S«#»*M»S3 1 Sttl/T 
&MW»»3 0fc:#*&U SSfc. &fcJiUBW9&K*3 8, A*;l/7*1 8 £:frUT, 
RlSSlKiaEU #&I2«1 6£ftLT#§W*>7l 4TSSB^»C#«-r*. TV 
TMCTS£BCBDVS£*K*U:f*»&* JMtiUE* 1 7 0*C~2 1 CC© 
SSBtc^ST*. — He^t'J 7#;*fl£g«:, 3 0 0 s c c m~ 5 0 0 s c c 

TorrT*0, S^ilrtCtEH 1. OTorrTfeofe, SJtS^l 

5f*, 3 0 0*C~4 0 0r©BHK:lnJfcT*££*<WTr2&*. fcfc, 
TVTMCTSty^-^BCBDVS^/T-^ffltrim, gSiO&ifi&tt* 
2 0 0X:~4 5 0"CO«Brt£a&«££#a£T*5. 
±fi©«fc*#*a*T*«fc#H&3'*T-A6 lcfcO, TVTMCTSty?- 

!&Rtffcfl'L5J&*l^#l6Sn*. TVTMCTSt;7-^XtBCBDVS 
««$nT^*S«»l»»fc:»LT t KS/ir7-^y Kfc. 13. 56MHzOR 

n-yt/^-otsmttfto. z.<D77X~?\z&zmmmmm. tvtmct 

styT-tBCBDvs^yT-c, ztiZtv&tiE LT^ztfM£*l1fetefc1k 

£L<> He*+'J7^lceB-r*^7XT©4iefflORFA7-»4, 3 0 0W 

-io ow©«gaicii^rs. 
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t>teZm&}2-*)l>*- : S:tt J *2ftZZt-?. TVTMCT S^ey T-tB C B D S 
£ T V T M C T S * / V-flX P >T35 5 B C B D V S =t J T-# 

□w>*a^r{wi3W6ti*. rfa7-ioow^it, aassm 

&gK*3^T, {fcS&JIgO. lg/#(2. 6X10-4 mol/») TBCBD 
VStyT-^C^lOWlML. BCBDVSt/T-CilSji 

TVTMCTS^/V~#7 > £>*jiiS>$g£. 0. 08g/ 
5)- (2. 6X10-4 mol/#) £T*1 OWettftlSttS. TVTMCTS^ 
0. 0 8g/^, BCBDVSMIg 0. 1 g/#0#!££ 2 0 g>£ 
8U TVTMCTSO^jfgSrl O^ttTO. 0 8g/^6 0g/^ 
T&TSi+S. &&m&Q. 1 g/^t, BCBDVS^e/T-ifX©* 

tlOPWfcifcU RF/17-£<?lLT5. 

3 5 0t:Cin*&£ft*:xVn>g1£±» ^©#@®fC5 OnmM 



WO 2004/008517 PCT/JP2003/008989 

44 



^ttTOW^xP^^-e^-SBCBDVSjl^^^n. -£©±©7 5 nm 

jf&> femtt^uttyti&v^-y McftbT, sifts' p £*©p.- y h , 

<Dffi^#ttWliiQbT^<lS^t^O> 2 0 Onm#©St ! tKv'P 

*U->fc3fc©:i:i>y hifiSSft^P*-^**©:!:^;/ h©£-mfc^tf*£&l*f 1 
<©^vD^>^M^^MStl5. ^©±©7 5nm)?}t BIB 

;W>LTVK>I#^£&tK ^±®£UT, 5 OnmJft©®®&&®fcfiSK# 
W$^P*1t>Tfc5BCBDVS&T&££*l£. HlOKltt* RffiMt* 

fcfc. jtm*t>'a^>T^5¥5fiBCBDVSK©Jt^m^ktt. 2. 6 7?* 
0, fi0ltt'>o^><i:^>P^><J:L , r» BCBDVS +TVTMCTS ( 
1:1) ©**3/D*U->#ES#«©ttR«*ktt, 2. £&TV 

©JtSMMSktt. 2. 1-2. 4gan?*5**, TVTMCTS*ttKli. Tifcg 

T&afc. FT- I RTOtC^V^T. BCBDVSfliTH iMM* 
©#ttfi»fc.fc*RJRe--* 1 0 5 5 cnrWK*5ttfc. TVTMCTS/BC ' 
BDVS*a**itlc4S^Ttt. i»»l«">D^>0#«*»»CfiH-r* 10 5 5 
cm-'©©iR.tr-^(Cia^. iRtt->P4 l *>0#»«ftK:#«T* 1 0 8 5 cirT» 
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«->n+1J->*a^#W*, MO S F E T7W*0£*E»fc»B Lfc**J£* 
1". 0 1 1 tC*T*jg#g®-m> »3©*at«fclB*LfcTVTMCTS/BC 
BDVSOWIi^ 3<U3>aHE8 lCM^nfcMOSF 
ET 8 2±(D3m<Dm&m8 5, 8 7. 8 9 (Ml, M2, M3) fc£fr*IB« 

r£timm\zmmLT^z 0 mimgommm (md ssh mosfet 8 2 

1 0 nmlPiJilTOS»li^^Ja'>'j3>^fcm (SiCN) 9 OOTMSanw 

*5BCBDVSC*&«ffll/fc, ji^tt^ 5fc*W«^n*tf>l|j| 9 

MCTStjWEBCBDVS©W**ffl^fc. H*->n^>i 
#5fc**1«*>D*1f>#a£*MII9 1 bt, BCBDVS©^fflLt> ilgl 
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T®&&Xf±.Mt<DmM\Z\t. «««3MEtWttC«nfcBCBDVSJH9 1 

a. 9ic£&stfc. mim\zBf£zniziim&mmimi'n*it>&&&fti& 

9 1S«/Sil/W«. tfcBWk-2. 5-2. 7 OB C BDV SICIt 
l o<Dfi*I^>P*-9->g (-S i-O-Si-) *t*nt*D. 

TV»*. *K»K»ri5£ttW5, ^P^KOTVTMCTS/BCBDVS 

MaK*«*^>v^p^+i*>i&&fl*l'"C. 

WJt^TVTMCTS/BCBDVSdU : 1 0>*£\ k = 2. 4@gT?*-pfc= 

3^**11 l«B©«fi«8 5«©K«IIBIIfi«Bl9 1 Cf««T*»sjasiia!W*-> 
p*tf>#S£fl:JR©^»&M:««*tt, #MJI©B C BD V S§I9 1 a, 9 1 
cttPgi©BCBDVS/TVTMCTS!9 1 b fc^BUSJttcttarrsfc*. 

^HOBCBDVSili9 1a. 9 1c®ftff£tt< +fSMOBCBD VS/T 
VTMCTSJK9 1 bO2 0«a«T?**C^3Wa*LV>. 38E&8 5© 

»S*»3 0 0nmOi^, BC BDVSSS9 1 a, BCBDVS/TVTMCTS 
819 1b. BCBDVSM9 1 c <D-Z:tl^tl<Dm2$:> 1 5nra/2 7 Onra/1 5 
nmtLfcB, E»M*fiilW!l9 1 O^Jt«**tt2 . 5ggT?*-3fc. 

3fc*LfcJdaHM*JB*>TJfc*Lfc. CULT**, lftMfiS€3 5 0ttl. 
xV7^»;hM:, J4&!fcl3. 5 6 MHz, H^J 1 0 0 W©R F/17-£EPJ0L 

tt, BCBDVSt;"7-55**ft|Slt, 15nm®©BCBDVS^M$ 
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ttfc. <?"©&» BCBDVS^yT-tTVTMCTS^e/T-t^^l/^Jt 
*b1t*&5£* m?Lii, BCBDVS^y^-MIS 0. lg/^ TVT 
MCTS*/T-#*&)£& 0. 0 8/#-e&&U 2 7 0 nmIOBCBDVS 
/TVTMCTS*«5/0+*>*a^#:|l!t***Lfc. ^©&> BCBD 
VS*/V-<D#£#*eL-CV 1 5nmJ5©BCBDVSI8S£fiE:l$-fr/i. 
BCBDVS^/^-©ft;&&S£-5££U TVTMCTSt/T-WIiEI 
«Wfci9i(l**<5Ct7f, £JI*aj*3fcffe©*3BCBDVS/TVTMCTS# 
S£#|g|£Ta;:£#T£, *©R. ->a*-tf>£©i8gtt. T«t±lfe©#Si5 

lSg©E^l^^lUc^$nfeE^»«v ^©{W®i3j:^ic®tt, 1 0 nm 

*■©«, ^llg©^E^±<r, 1 0nmJP®Mtttt^U7K9 0«jAft$««. 
ClC^JifclK/tl^lRtLT, fcl/ttf. t sy>#7> (S i H 4 ) 5 3WIMbfct. 

Tfifl:^ (2 7) ©bfxhupt^;p^u;u*-^'f 5 KfeSMtStf-c* He/ 

3. 5gg©S i CN$£jj£ftT5. MIB^XTfg^fCffl^SRF A»7-tt 1 0 
Cft« (2 7) ] 

I 3 I 3 

CH3-Si-N=C=N-Si.CH 3 

CH3 CH3 

(27): fc'X h 'J ^^;Ux^'J;U*-v-f 5 H 
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S iCNRtt, HJ*3MI/->7> ( (CH 3 ) 3S iH) He/NHji^X 
f*S i CNflUDfc**^ k=3. 0-3. SggT&ofc. 

t& TSBfb^ (2 8) <Dn7*?)V-V* Mrv">7>#X (PM-DMOS) 
SHey7X7TO«?l/T^6n57 ; E^7rXS iOCHKftJflU*. &gtC 

(2 8) ] 

CH^ CH3 

I l 

CH3-0-Si-0-Si-0-CH 3 

I I 

CH3 CH3 

fl:¥^(2 8) : KJll-iV-V* b**sSs?> 

mzmBatimfSM&smv 2 a. b. c 5^ir§. cc-erau 212J1 

5®£8ffl»ra9 2 a. b. ctbT, 3S3 0*KfiflK:*Ufc2rfcfcJ:D. BC 
BDVSI9 2 aiBCBDVS/TVTMCTSfivD^>^l^i9 2 
b£BCBDVSJBI9 2 c03«*ifflB€;a«LTfi6ftT«. S i CN/S i 0 2 
(HS-tt-f) £ffl^T, RE*nttJHK9 2a. b. c £E* 

Xfctt. C 4 F,/Nj/0 2 *^*ffl^jt. -f*>fl:X/ty*8lCJ:D, 
Ta/TaN*«HttT i W/T i WNOttJiAU 7R (7 5nm/7 5nm) * 
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JSStSU 1 0 0 0 A©Cu->-Ktt&riS*T*. Cu«>-KR±fc, m$ 

^7^T7 0 0 0A©CuJg£f£SW t d£, 3 0 0*CT3 0ft7--)lVT. C 
u*y*«0tMES&fr5. fc¥$ttSf0ft-C. K7fclB*«8N^©MK:#lE 
CuiMl^Ta/TaNifeSWiT i WN**5fc<5/1'J7**;U£l**U 
k*78 6 fciESI»8 7K— JSl/Tffl*Jl«)iiAi^BSM»aS*»s3ET*. it 
©IfiKcfc 0, m2gl©^ia»l9 2««»J**tl«. H*©IJH*II 

fcT. ttittf, BMI«->Q+1J->©-JiJJR-C*SBCBDVS^/T-t 4 SM*S/ 
□ ^>0^»T**TVTMCTStyT-i:*fflCWi"r**«*>D*lt>* 

ItttHyD+tVtlTTVTMCTS^ffl^X^. fi*H*'> 
MMK->D*tl->£jfc5, IWCfc&Ta***!*. **5/D*1f>*»Sr»^U 
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(3S5|til£#l) 

±E-»SC (ID T?*c£ft5 St^P*-*^*^, Uglt^P+U- 

>0#&££T5Sil2<DW&>P*t*><!:LT, ±E-«^ (12) T^tt*^ 

t'-;i/'>p+i^>3!ssffl^Tv j £<D#n£#m&Mf&Litm&7ik-? a 012ft. si 

ttyn^it>l:-«S (11) r3*j figtffcv' 

n*u->£H&« (12) ^mztizvv-hi/uicvymttm-r*. *5893© 
y^XTSbE^ffl ^n* w«-> p*-* >*«^*««. 

^©fgH, ftftft*ftfc HI 3fcij*"*J:ofc. T3MJ 5R«->n*-^>acft* 
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w8£UT#i&-r** i ©*8i->n*if-><i:m 2 ©*«'>□**> t©*x 
isisast. fes^c±a©a»fii«i:»'r*,. m«*cj±, ««« 

fc»A/fc*Dl!B# 5> £t?W& > □ >*a^#« £ER b , ±T© 

ra*«©Wk:fiirr5+IBIB«»fc:tt» *««©/.hSfc. sm->n*tf>fi*© 



WO 2004/0418517 



52 



PCT/JP20O3/O08!>89 



T*»2©**->P*tf>£**&T!fctK Miami ©*«^P*1f>lC**LT, 

2. K9^fw*^T, »if3iat^>P*if>£#&£Tsm©*«vp* 

»l®W«->n*tf>fc*0:a.-y Hi:. * 2 ©*«*>□*#>*#©:!;: y 
©£*tt*tt, W!B±TE©. »Stt«MilJltoffiiiifif)!»c*^Ttt. «llHamtt-> 
p*1*>*#fc£«&2©#«$/P*1f>a*©:L-y h#£ric#T&0, B&rt 



WO 2004/0085 1 7 PCT/JP2003/008989 

53 



$;/P*lJ->£&#(DP.- hi. IS 2 >**©i= y h iiVttVc 

*tt. *nE±TB<B. MttnM^om&«lc«^T», »IBlMltt5/D^> 

£tf*£Wit$s«kg«<, RMiSffC«(t«Mli maaRrt«K:*W-*M«fc 

D*£<£ti, &w>p*it>#s£#siB4M::, ffimtfm&&%fttz&mmtf 

1f>*#*fr**l©^«->a+-!f>t, BOI«3/n*-!J->*#»i:««l2© 
W«'>P*tf>££SA,T*fc9. aFffi»10*««>n^>*C»UT» iffiie3l2<7> 

WES8tt->P^>S#t&t"r-S» 1 0#«'>o^>^^T-*ft<l: 

fcraia*. 

«Mw*iat. 

&fb $ rite mw% 2 <z>*r as •> p y t - # x sara® 



WO 201)4/0(18517 PCT/JP2003/008D89 

54 



WO 20(14/008517 



55 



PCT/JP2003/008989 



EPtjnTSffl&c^ MSB 7- Ay Y\ZtmznZ>RFm>mt. 



WO 2004/0085 1 7 PCT/JP2003/008989 

1/13 




-O — o 



HI 



WO 2004/008517 



2/13 



PCT/JP2003/008989 



• a « V 



X 



^2 



WO 2004/008517 



3/13 



PCT/JP2003/008989 




WO 2004/008517 



4/13 



PCT/JP2003/008989 




WO 2004/008517 



5/13 



PCT/JP2003/008989 




WO 2004/008517 PCT/JP2003/008989 

6/13 



U 



V 

V 1 B 



5-k- 5 



<L_ac 



J J 



> u 



a? I £ 

a? 9 a? 
0 —5— 0 




^2* / 

C=C — co 

/ 1 



AZfr v 



21V 



\ 



CD 



i 

/I = 

C3tf 

A 

> > 



\ 



\ 



A£» v 



a * t s 3K (mi'J26) 



WO 2004/008517 



7/13 



PCT/JP2003/008989 




2 9 *. M » <3Uffl20> 



WO 2004/008517 



8/13 



PCT/JP2003/008989 




2 * A ft ft CKWJ20 



WO 2004/008517 PCT/JP2003/008989 

9/13 




it hi (mm) 



WO 2004/008517 



10/13 



PCT/JP2003/008989 




g m a & » (SM'J26) 




2 m *. m » CSWJ2© 



WO 201)4/008517 PCT/JP2003/008989 

12/13 



1£ v 



^-o > or 
V- o 



C/3 



/ 



\ 



\ 



AtC 



C/3" 



— O 



0=0 



/ 
\ 



AZE V 



ACCv 



on 



a-* 



1 , 



-« 1 

O 

> 



/ \ 



> 



EC — - cci 



5d — U— * 
I > 

* 1 

I > 

6 



s 



Si 



WO 21)04/008517 



13/13 



PCT/JP2003/008989 



I 

O 
i 

vi 
I 



.(J _ 
-U - 

» 

■ u - 
-U - 

o 

i 

.o _ 

i 

-CJ - 

-0 - 

ir 



/ 
o 



\ 



o — 



/ 



— O 



\ 



^ — I 



/ \ N 



— C 



o — 



/ \ 



O — <W . 

—oo O 
\ * 
O — <rt 



o 



Y 



•l-O 

.•i \ 



o — ^ 



\ 

o 

/ 



in ~- o 



O — 



— o 



/ 

o 



oo — ( 



o — 



- XA 

\ 

o 

/ 



/ \ 



— o 



/ 
O 



/ \ 



O - 



A 



A" 



o o 

c/>HS-0HS~£ 
/ \ \ 

o o 



/ 

- CO 

\ 

o 

/ 

"A 



llill 0ft»J26) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/08989 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 H01L21/312, C08F230/08, 236/22, C08G61/12, C23C14/12, 
H01L21/768 . 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

int. CI 7 C08F230/08, 236/22, C08G61/12, C23C14/12, H01L21/312, 
21/768 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 ToroJcu Jitsuyo Shinan Koho 1994-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Torolcu Koho 1996-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication , where appropriate, of the relevant passages 


Relevant to claim No. 




WO 99/55526 Al (SILICON VALLEY GROUP TERMAL 






SYSTEMS, LLC), 






04 November, 1999 (04.11.99), 




X 


Description, page 5, line 31 to page 13, line 3; 


1 




Figs. 1 to 2 


2-8 


A 


description, page 5, line 31 to page 13, line 3; 




Figs. 1 to 2 






& JP 2002-513203 A 






Par. Nos. [0004] to [0011]; Figs. 1 to 2 






& US 6068884 A 




A 


US 6030706 A (Texas Instruments Inc.), 


1-8 




29 February, 2000 (29.02.00), 






Column 3, line 54 to column 8, line 23; 






all drawings 






& JP 10-144670 A 






Par. Nos. [0022] to [0049]; all drawings 





pT| Further documents are listed in the continuation of Box C. f— | See patent family annex 



Special categories of cited documents: T 
document defining the general suite of the act which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing "X" 
date 

document which may throw doubts on priority ctaim(s) or which is 
died to establish the publication date of another citation or other " V 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing dale but later "A" 



later document published after the international filing date or 
priority date and not In conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the diimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the an 
document member of the same patent family 



Date of the actual completion of the international search 
06 October, 2003 (06.10.03) 


Dale of mailing of the international search report 

28 October, 2003 (28.10.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/1SA/210 (second sheet) (July 1998) 



4 



«... , i < * 

I- -J 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/08989 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



P,A 



Qtation of document, with indication, where appropriate, of the relevant passages 



WO 03/002629 Al (NEC Corp.), 

09 January, 2003 (09.01.03), 

Description, page 17, line 18 to page 41, line 28; 

Figs. 1 to 5 

& JP 2003-12776 A 

Par. Nos. [0040] to [0117]; Figs. 1 to 5 

GB 2343453 A (NEC Corp.), 

10 May, 2000 (10.05.00) , 
Full text; all drawings 
& JP 2000-100803 A 



Relevant to claim No. 



1-8 



7-8 



Form PCT/lSA/210 (continuation of second sheet) (July 1998) 



SaSWiBS^ PCT/JPO 3/08 98 9 



a. ^Wtfxs-rs^sfotfs (m&tt¥H!t& (ipoj 

Int. CI' HOIL 21/312, C08F 230/08, 236/22. C08G 61/12. C23C L4/12. H01L 21/768 



Int. CI' C08F 230/08. 236/22. C08G 61/12. C23C 14/12. HOIL 21/312. 21/768 



B*mnft%m<a# 1922-1996* 

B*S-&M3Stf3r£^« 1 9 7 1 - 2 0 0 3¥ 

B#BgS3UB3r5S4m 1994-200 3¥ 

B*B3S*!3r££&4i« 1996-200 3¥ 







tam-rs 




W0 99/55526 Al (SILICON VALLEY GROUP THERMAL SYSTEMS, LLC) 






1999. 11.04 




X 


WIPW5JC3 lf?-l 3K3fT. BBl-2 


1 


A 


W«e»5K3 lff-1 3JC31T. EB1-2 


2-8 




& JP 2002-513203 A. [0004] - [0011] . 01-2 fc US 6068884 A 




A 


US 6030706 A (Texas Instruments Incorporated) . 2000. 02. 29 


1-8 




3ffl|5 4f?-8«2 3fT, £12 






& JP 10-144670 A, [00221 - [0049] , ±m 





0 C«©«*Kt>X*#JMIS*VCV>*. 



XB <B***m 
fPj BRtfWBtt-C. *»o«jfe««>£B«BB*48ttB 



TTj nBaaBXttBfcBBfc^SitfcXB-W^-C 

©B«ttX«BBtt**** t>» 
±©:£Bi0>. 8B*lci:<9-ca9l-?&*B6*e 



0 6. 10. 0 3 


H8B3B2E$a£©SKi3S B 28.1 0.2003 


B*S«Pft/? (ISA/ J P) 
1 0 0-8915 
3K«*=PftSEl8^BI=T g 4 « 3 # 


(BBOJbSBft) 

SiBfB #iE f$g 

fcSB-f- 03-3581-1101 P 


4R 


2 9 2 9 


SB 34 6 9 



«SCPCT/1 SA/210 (»2-<-S>) (1 9 9 8¥7fl> 



u .. . C " 



SI8iij§S#^ PCT/J PO 3/0 8 9 8 9 



P. A 



WO 03/002629 Al (B*««t*^^tt), 2003.01.09 
f!*ffl§l 7H1 8*f-4 1H2 8*T, Hl-5 
& JP 2003-12776 A, [0040] - [0117] , 13 1 - 5 

GB 2343453 A (NEC Corporation). 2000.05.10 
±X, £12 & JP 2000-100803 A 



1-8 



7-8 



«SPCT/1SA/210 (JB2"<-$M>IRft) (1 9 98^7^) 



